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Abstract Schematic of an ATTA Setup

Atom Trap Trace Analysis (ATTA), a technique developed and named at
Argonne in 1999, offers a new and sensitive method of detecting traces of

nuclear-fission-produced isotopes. It can be used to help verify compliance to %

the Nuclear Non-Proliferation Treaty. For example, it can be used to detect 8K,

a noble gas released into the neighboring atmospheric environment during the 1

process of recovering plutonium from nuclear fuels. The analyses of 8Kr in air L =N

samples at the ambient concentration level of 10-1” have been achieved. Our
mid-term goal is to develop an instrument that can detect 85Kr in an air sample as
small as 10 ml, which contains about 5000 8Kr atoms at the ambient level. By
counting atoms instead of the traditional way of counting decays, ATTA-enabled
instruments are immune to radioactive backgrounds and can be mounted on
vehicles for on-site analyses. Moreover, in the event of a nuclear fallout, such
instruments can be used to monitor the level of environmental contamination and
biological absorption of radioactive isotopes such as %°Sr, 13Cs and 1%7Cs.
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